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^^^^ 

^.j>f^\)}\\)^*y7.7-h. (Drug Delivery System ; JJlTmi3DDSi:« -5) tifiS 

^lli:feJ:lffftj^tK#-r Silases U r-S«:0tlS<b^65t4Kl3«c?^^ 

o co;jaiwi5lt5^-\'U7'-i:Ut:{im{i> SSS (Human Gene Therapy,5 
, 429,1994) X ^T'f - K (Proceedings of National Acadeny of Sciences of U 
nited States of Aiflerica,90.893,1993) . i^^^ (The Journal of Biological 
Chenistry, 269,12918,1994) i3<tt5'J^V-A (Proceedings of National Ac 
adeiy of Sciences of United States of America, 92, 1744. 1995) ^=£fl?'J^.t-S 
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<fc^JfflL'fc7^U>'^U— ^';^T-A (Proceedings of National Academy of Science 
s of United States of Anerica, 89, 7934, 1992) x ^G^Mf^^miz^MLtz^^ 
i^tnm^mmLtzy=^}/^V-i^7.7'L (Biochim Biophys Acta, 1152,231-242, 19 

93) . Bmmmmizw-^t^T'>7umm^\y±r^-^mmLtz7'o/'i^}-i^ 

T.J-K (The Journal of Biological Cheiistry,266, 14338, 1991) . -t^^W "i? 
-<;i/;^©Miit^tt4^«Jfflbfe7^UM-i;-i^;^xA (Exp. Cell Res., 159, 399, 198 

5) enso 

^Ly^>{^^)\^7sa^mW'h^^Mm\^fz'r^]n^)^>y7s7-h\Z^\sX^ 

^t4©^£^^M^St^tIS02l3i^wi^^^T^ ^v^Wa^4*^^.^nTV^5 ( rirends 
and Future Perspectives in Peptide and Protein Drug Deliveryj Lee, V.H. 
L. et al. eds. Harwood Academic Publishers, Switzerland, 337,1995) o Ui? 

*v;^xA®*J*4J:LTffll^^n5-t>^5'Vi7'f;u;^ (Sendai virus) tt. H 
V J (Hemagglutinating virus of Japan )i:*)i^Ktix f^'y X^V^'i }\/7sl^ (P 
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araayxoviridae) x 'J't?^ Jl^T^M (Parajnyxovirus) {wg1"5M7^> 

iigl50~200niD©x>^D-7'$WUx *(-iffllROllMfc{±«J?>'&V>yy ARNA 

"pmmmmo^i^^. ■r3fet)t>seiisiii^iwi2:<*jffl^nTv>So ^fe^ ±xEbfcj: 
-) mM\^^)]^>(.<Ds (-) i*^RNAe7^';i/:^i^;i/-r{zjgt-5o RNA'^'f;!/ 

dsEMA't7-r;!/;^ (double stranded RNA virus). ( + ) MRNAe^-f J: 

XJ^ (-) ^RNA'^'f ;i/>^o3#{w^!®$ti2»o dsm':7-r;i/;^^;i'-7'{i{i. 

k^^^AhVX^LX^^. CORNAy>'A{iPII^(CiiiRNAi:UT4)^l6U Itl^ 
5o mi^mXtiH. ( + ) ^RNA-^-f ;i/;^3&**-rS'r>' ARNAi«i:*^efi;^S«•r 
(+) mmk^^ )i^Mz^m^ti^i^> i'iix^^oi:^^ (-) mRNA'i7'f;i';^{c 

tl^Ty^^M.^"^^ (Adeno-associated virus) (i. J^^IEttWt* 

Pi^ifismx^^) o ^tz. m^'&i*^xA:i.mz^w^tirzi^>]^\f:7.'>^)i7.^ 
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'tp^jixMkn (+) m. (-) mt'b^zBmtl^^LtJi\,^o 

s mX.}iS.. SV40 (J. Exp. Cell Res., 43, 41 5-425, 1983) ©J:-5l3. I^SliLfey 

RNA*yyA^^i:-rSRNAe7^';i/;^©S«fig{i, ( + ) )\^7.\,z^\<sxw^ 
^ifi^nXyfzo dOSfitt. >y>'ARNA*s. |iIil#{CBRNAi:L-C«lt|-r5*»e.T-feS 
o ^U:t'i7>f;^;^T•ti^ mS!itfcRNASi*:*J^5Ji:t>:&*i-Sci:As, tx 

tcl959#tc«^^n"rl^5 (Journal of Experiiental Medicine, 110,65-89, 195 
9) o tfcx -bA 'j:^r^*^'i7^;u:;^ (Semliki forest virus; SFV) X\±. ^i*ffl 

\Zi.':>X^-( )\^7.<DMmm?n^Xth^Zhi?mi^^nx\^^ (Joumal of Vir 
ology,65, 4107-4113, 1991) o 

e>nTV^S [Bio/Technology, 11,916-920,1993. Nucleic Acids Research, 23, 1 
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495-1501,1995. Human Gene Therapy,6, 1161-1167, 1995. Methods in Cell Biol 
ogy,43,43-53,1994. Methods in Cell Biology,43,55-78,1994] o 

)vxn'f-nmf&^ifi^t>i!t>xmmis-otzztiz^mtZo 

miiliUfei^tc (-) ^RNA'i7^;p;^®RNA(vRNA; viral RNA)^fcl±^©^e*S 
^RNA(cRNA;coBpleiiientary RNA)^#34-CiMSai^{-#AbT * (-) mU'>-()l 

9,379-384,1990j {±. ||il0^3S<4**«:l>Ci:A*We>35Pi:«i m^^tis^^m 
Xi^n^k^mmz^^yi-fXl^^ (EMB0.J.,10,3558,1991#BS) C.ttf'^LX. 

i^ii2lI4-2n377•^45^«ti3«6©^i^SA^*^B^©3fe^Tft^B^-^^ u^ct^^ttB^ ^ 
(-) mm'^^ )iy^<Dnm^mi:.-D\'^x. -(>y jij:->'*r^-( )i7.i,zm\^x 

itm^is^^^ (Annu.Rev. Microbiol., 47, 765-790,1993. Curr. Opin. Genet. 
DEV., 2, 77-81, 1992) o >f >7;WX>-lf "i7'f S^ffi^^ ^ A J: O^B^^tl 

S (-) mMkt;>()i:^X&ho CLtlbommzXtm. fe^»A»Dtf)-?0-5-^0 
1 o©cDNA(C:?i.3fet4fie^ ^If X t. * fc^*<4ited^*#tr 8 :*:-r-<T©cDNA 

6 nfcRNA^S) ^ D «> -i? ^i^;^ S3i5©NPM e M -a-TRNP b 

o c:ne>©RNPi:. RNA«c?^ttRNA^U^7— lfi:^£ifflil)ai*itc^|&-rsz:i:{cJ:D 
. mm^f^^±Ltzo ttz. (-) ^-*I^RNA'i7^;!/:^{IOVNTttx ^y^h--!? 
^ )l7.mi,zmt^3.:^m^^ }\^:^X'mkti^<^(DtP^ }i^:^Um^izr::>i^X<Dm^t^ 
th^ (J. Virol., 68, 713-719,1994) o 
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o 

^ s ft e> «^ $±t4©s V u V - A ^f^i^-r s c h qiii-c*> 5 
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't^^Jiyi^dm^ (defective interfering particle/EMBO. J., 10, 3079-3085, 1991 

a^ntji-otzo ^cDj^m. m«^j^izmxt^> cdna. m^^mizmr^cmm. 
x±m(Dmk^ (+) (-) mon^t^m-nv. mf^-c (+) ^^fcii 
jixcmx )V7.m'^nm^t^:Lt\zmi^xm)}\^tzo tiUs 

BV^mLfco -r^Ct>t.. ^g^Wl^T-S¥bfc-lr>y^''i;^;i/X±«RNA*lill!Sf^ 

{c#Ab. mm^^mmnnomk^nru^-^-^uyxm-^^tzmt! 

So 'fciS. ?0^fe¥«ISil^P4-r-^T^iK-rSiilliatt> rj.Virology, 68,841 
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3-8417,1994j {C|3«^nTi3 0. i^BBtt4#,^.tT^II#Wai-r i>C i:*»nl 

lET-feSo tj:)^. mxuBmommit. Myv>(t>^)v%^^^<oo%. np, p/ 

C, L 0 3#=fe^fe<*±l-«l^TV>2>293mfi*O«lfiat«>t). NP 
, P/C, L oa^^SSH^^SbTV^So 

•r ft t) *> H: JJtT® *) © S ^tf o 
t^f^mtt^ (1) ciB«©miis^t4'J'i^v-A^ 

1) titu (2) 0VN-rn*'{cBa«©isiii^<4U5}?v-A. 

(4) (a) (1) - (3) ©v^■rn*^^;iB«®mi!l^^4u^v-A^c^^n5«& 
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(b) (1) - (3) ®^^•fn^»^cl3«©mil5^tt'J^v- 

t^nmtt^ (4) (3lBtt©=^'^b. 

(6) mmi^m^m-c^^^t^'^WLtt^ (5) tciBiK©=^'v 

(7) tt^A^Jft^-CfeSCilSil^lSfcl-* (5) \ZUm<D^^i^ V. 

(10) ^ri.3t^l4«e?&=Sf2>^i:S^?^i:1-S (8) (9)ov>-rn 

«^<> ^J^«Z^ (Sendai virus Z strain) fi^cD*)®. 7i/^^ (Sendai 
virus Fushiii strain) ft3l5©t0^i*^lf ^nSo SAc. om^^O^^^-^ 
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hemagglutinin) rS^it^-f 7 ^r.^—- If (neuraminidase) fS{it(DM^(Df^^ 
OT•fe5:^*^a^u^^o gS:mi!^f6*3&b&itn«. ^^^mi*iT-RNA*sji^t 

(Drug Delivery System, 10, 91-97, 1995) ^ y^o^ (The Journal of Biologica 
1 Chemistry, 267, 12403-12406,1' 94) . Uyf^-^-i I:. (The Drug Delivery System 
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,10,91-97,1995) . HMDNA (mx^. 13#. No. 4. 277-285. 1994) . 7*7 
KDNA (Methods Enzyiiology,221, 317-327, 1993) . Wk^^^-. *J<tt5. Z 
fi^t^'v U7"— (Proceedings of National Academy of Sciences of United 
States of America,89,7934-7938,1992) ^fctt. (Journal of Biological 
Chemistry,266 ( 6), 3361-3364, 1991) hom."^^. ^mnk Ja-i/^r;!/ 

TsM. h^i^> ( i/ 7 X 'J T h^'>>;BiochiiB Biophys Acta, 1192,253-262, 199 
4/Ui'>;Biochim Biophys Acta, 1070, 246-252, 1991) x (Immunology, 81, 
280-284,1994) Jfeifi^^lf e>nSo 

m 1 {±pUC18/T7(+)HVJRz.DNAO«^STx-r0T*«>So 
m 2 H:pUC18/T7(-)HVJRz.DNAO«l^*^>-r0'r-feSo 

[«^'J 1 ] ^^^^^^^ hDUC18/T7(-)HVJ Rz.DNAib'J:t5pU 

C18/T7( t )HVJRz . DNAg><^^ 
X7 7o:e_-^_^ (-)liRNA**iE¥$n5J:-5t:|ftit^nfe-b>y-f -i/^^V^^c 

DNA. UJJ^-tf-f A«fe^SCl®)it«1^1-SDNA*. pUC18r7;^ ^ KC^A tfeT" 

KpUC18/T7(-)HVJRz.DNA^f^^tfco ^fc> T7 ro^-^-. (OIIRNA*^ 

lC«J#-rSDNA*. pUClSr^;^^ KtZjfAUfcr^;^^ HpUC18/T7(+)HVJRz.DNA 
^ftSUbfeo pUC18/T7(-)HVJRz.DNA*J: WC18/T7(+)HVJRz.DNAOfil^*0 1 *5 
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Jia^2,000,000<ii:HEMl^ite(MEM +FBS 105S) Zmlt^mmu CO2 5%, 37'C(D^{^ 

(Boi/miltiplicity of infection) ifi2 ttj:%^oizmm{ytz. T7:t^U/ 
■7 -Hf *^]ST SJfflSl^ Ui7^=.T^>f ;i/;^vTF7-3&0. lilOPBSlzS® t fe 4) ® 

mF^©iSi^*^To;feo 'i;>f;i/;^MSIi§5*bx lBl©PBS*fflv^Ti5fe#l/feo c 

. pGEM-L, pGEM-P/C, pGEM-NP S^tf) Sl.5Bl®1t>r'J D 
. H6S(Hepes buffered saline; 20bM Hepes pH7.4, 150bN NaCD^iHl^Ti^S^ 
O.lmltzLfco (-)^fc{±(+)cDNAI±. < KpUC18/T7(-)HVJRz.DNAt 

fc{ipUC18/T7(+)HVJRz.DNA-^®t)©S^U, /Ctt^)|^®S*x /LttftiJISi^mMluI 

^'J:^^!^^^-^-— :^©4»T-x HBS 0.07id1, D0TAP('<— U 
^' AaM)0.03ml^^^b. ^^mWi^z.(Dir^^)7.^vy^3.--:n.z^\^tzo Z.O 

m^-^. lo^&Sbfco cini^x (2ibi mem +fbs lox) ^s^iabfeo 

$^tc©4'tc'7^5"-r«i7'r ;^;^0llg«iJ'e* 5 'J 7 r > if > (Rifanpicin 
) tl/Yt/yyp^^i^ KC (Cytosin arabinoside C/Ara C) ^g*l?iJS[*s-^ 
n^no.lmg/ml, 0.04ing/Dli:^j:?>ct^tc»bfco c:^^{cJ:0^ cDNAM^^tf 

5:a-F^03i-C»^tT^Tm6£^fc'(:t*tfe^b. lllSlml©PBS(z!g;gibfco 
^©-SPS-f fe5i>li#r3|?b-C 1 0 Bift©^«l®§Pt::g?libfeo 
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Mi^Vtzf?^ )\^>^^OMi (hemagglutinin unit)i:x PFU(plaque forming uni 

^t^Xtzo m^tm^. ttlS©100^fi<^PBS-C!S^U. C:tl^^^t3400x g,10^ 
MLfco e;'f;i';^^fl5*g|ig#»?^t::J:t)2fS-fo{3#fRU ^©0.05ml1-o^. 

xMEMi:2%i^5^455^t-?g-lf^t)-a-x $e>{3gilliiS0.0075mg/mli:>EcSct^C b 

lfe3ml-ro*^n^n©5!7;P^-V-ru- VM:3^Mzmt. 5 %C02^f«^TT'37 
°C30P^»?abfeo 0.2ml<D0.1%7xy-;H/'y H^^IP;t. 37-0 mfS^ULtz'lk 

tLxmmLtzo 

3>I^F^> 5i§Pt-g^Sbfe*IBflS^&> HAU. PFU ^^ti^tlff^i^tzo 
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^1 
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pGEM' 
Uug) 


pGEM. 
P/C(ug) 


pGEM- 
NP(ug) 






UAtT 

n/w 
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1.00X10^ 
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1.00X10^ 


256 
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1. 00X10* 
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8X10^ 



o 

TT^^titzo t^tz. (+)^=&«S¥-r5cDNA*^fiai*ll3«Atfci:§tw{i. (-)tl%lte 

L, P/C, NP^^m-r^:^^:^^ K3&sH#i:*lC'i:«^iPif^*»SilS'<5^®^&fT 
-3^co :&i£ttllJfefl«l2 i:I^^■^:♦$)Sif)^^ HJfe^Hj 2T-jicDNAi: pGEM-L, pG 

EM-P/C, pGEM-NP©3«^mrtK:«Abfc©lC?*bx *^i0^T-tt. pGEM-L, pGE 
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M-P/C, pGEM-NPO^ t>®ftigO 2mttzit-^0?^^cmkt t ^ icmf^ltCagA 
>I^S> fgWl^lg^mi-fciHOilSIS. HAU. PFU ^^n^tlTf^Vtz. 

m.2 





'l&'fh (tit) 
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CicDNASin vitro-elE¥bfcS^. ■r*t>*>vENA ^iiV^ cRNAT'4>moc: iiA^ 

-b>^W ^4)17.U^^^^:^ hpUC18/T7(-)HVJRz.DNAi5<tWC18/T7(+)HVJRz 

— lf(EPICENTRE TECHNOLOGIES: Ampliscribe T7 Transcription Kit){ZJ:Sin v 
itro RNA^fig^tf^fco in vitro Mk^m^oys^t^^i^ V<Dru hn;i/{;ii£ofc 





^it iug) 


pGEM-Uug) 


pGEM-P/C(ug) 
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